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1 . \ (Twice amended) A method of producing a modification in a gene of interest 
contained in a cs^l, comprising: 

a) \providing: 

i) \ an in vitro culture of target cells [comripising] comprising 
isolated embryonic cells containing a gene of interest, said embryonic cells 
selected fi-om [emb^cmic stem cells,] fertilized egg cells, [and] cells of 2-cell 
embryos , and mouse emOTVonic stem cells ; 

ii) a chemical agenK<capable of producing at least one modification 
in said gene of interest in at least oi\e of said embryonic cells and at least one 
modification in one or more additional g^nes; 

b) treating said embryonic cells with said agent under conditions such that 
a mixture of embryonic cells is produced, said mixture\f embryonic cells comprising 
cells having an unmodified gene of interest and cells havin^a modified gene of 
interest; and 

c) ^ isolating said cells having a modified gene of intere; 




(Twice amende< 



leasf one of said cells havini 



The^Hfethod of Claim 1 , fiirther comprising d) placing at 
fed gene of interest into an environment under conditions 



so as to generate [an orgaiysg ^a^n-human animal comprising said modification in said 
gene of interest. 




15. (Twice^^nended) A method of producing an allelic series of modifications in a 
gene of interest contained in'axell, comprising: 

a) providing: 

i) an in vitro culttH:e of target cells comprising isolated embryonic 
cells containing a gene of interest, s&id embryonic cells selected fi'om 
[embryonic stem cells,] fertiUzed egg cell^>E^d] cells of 2-cell embrvos , and 
mouse embrvonic stem cells ; 

ii) a chemical agent capable of producing 'ktJeast one modification 
in said gene of interest in at least one of said embryonic eel 
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b) \treating said embryonic cells with said agent under conditions such that 
a mixture of embryonic cells is produced, said mixture of embryonic cells comprising 
cells having an unmodifiSdsgene of interest, cells having a first modification in said 
gene of interest, and cells having"a>^ond modification in said gene of interest; and 

c) isolating said cells having^"^fii;st modification in said gene of interest 
and said cells having a second modification in s^tSgene of interest, thereby producing 
an allelic series of modifications in said gene of interest uKhe isolated cells. 



17. (Twice amended) '5^e method of Claim 15, further comprising d) placing at 
least one cell selected fi-om the gfoup cojasjsting of said cells having a first modification in 
said gene of interest and said ofells l^ymg a se^nd modification in said gene of interest into 
an environment under conditions to^nerate [an organism] a non-human animal 
comprising a modification s^lectqS-^om the group consisting of said first modification in said 
gene of interest and said sefcond modification in said gene of interest. 



31. (Once amended) The 
animal is chimeric. 




d of Claim 3, wherein said [organism] non-human 



34. (Once amended) Th^<^ethod of Claim 17, wherein said [organism] non-human 
animal is chimeric. 



Please add the following new Claims 35 and 36: 





35. (New) A ni^tl^od of producing a modification in a gene of interest contained in 
a cell, comprising: 

a) providing: 

i) an in vitro cult^^f target cells comprising isolated embryonic 
cells containing a gene of interest, s^d embryonic cells selected fi"om fertilized 
egg cells, cells of 2-cell embryos, and mouse embryonic stem cells; 
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\ ii) a chemical agent capable of producing at least one modification 
in said gissne of interest in at least one of said embryonic cells and at least one 
modificationsin one or more additional genes; 

b) treating said embryonic cells with said agent under conditions such that 
a mixture of embryonic cells is produced, said mixture of embryonic cells comprising 
cells having an unmodified gene of interest and cells having a modified gene of 
interest; \ 

c) isolating said cells Imving a modified gene of interest; and 

d) placing at least one oR^said cells having a modified gene of interest into 
an environment under conditions so asNto generate a non-human animal comprising 
said modification in said gene of interestX 

36. (New) A method of producing an alMic series of modifications in a gene of 
interest contained in a cell, comprising: \ 

a) providing: \ 

i) an in vitro culture of target ceJls comprising isolated embryonic 
cells containing a gene of interest, said embrybnic cells selected from fertilized 
egg cells, cells of 2-cell embryos, and mouse enrtjryonic stem cells; 

ii) a chemical agent capable of producing at least one modification 
in said gene of interest in at least one of said embryonic cells; 

b) treating said embryonic cells with said agent under conditions such that 
a mixture of embryonic cells is produced, said mixtxire of embryonic cells comprising 
cells having an unmodified gene of interest, cells having a first nbdification in said 
gene of interest, and cells having a second modification in said gene of interest; 

c) isolating said cells having a first modification in said gene of interest 
and said cells having a second modification in said gene of interest, thWby producing 
an allelic series of modifications in said gene of interest in the isolated cells; and 

d) placing at least one cell selected fi*om the group consisting W said cells 
having a first modification in said gene of interest and said cells having a second 
modification in said gene of interest into an environment under conditions so to 
generate a non-human animal comprising a modification selected fi"om the grom 
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